Abstract: The Kuala Lumpur area used to be a major tin producing area in the last century. The purpose of this study is to characterise the cassiterite in the Kuala Lumpur area using the EPMA and petrological microscope. This study involves primary and alluvial cassiterite from past and present mines in the Kuala Lumpur area, namely, the Ulu Klang, Kampung Pandan, Setapak, Pudu Ulu and Puc hong areas.
INTRODUCTION
In the days when Malaysia was the main producer of tin in the world, the Klang Valley, where the Kuala Lumpur area is situated, was one of the main areas where alluvial and primary tin was mined (Willboum, 1922) .
The present study is aimed at characterising the cassiterite from the various areas in the Kuala Lumpur area with the aid of the EPMA (Electronprobe Microanalyzer).
MATERIALS AND METHODS
Tin mineralisation in the Kuala Lumpur area has been well-studied (Yeow, 1969; Wong, 1970; Khoo, 1970; Yew, 1971 , Leong, 1973 Goh, 1975; Wan Hasiah Abdullah, 1983; Hosking, 1973; Yeap, 1969) . The tin mineralisation has been ascribed to the intrusion of granite (Late Permian & Late Triassic) and its associated hydrothermal solution which has given rise to the many mineralised veins and dykes (Hosking, 1973) .
The samples for the study include primary and alluvial cassiterites from the Department's Collection (from Ulu Klang, Kampong Pandan, Setapak, Pudu Ulu, Puchong) and those from two mines that are still operating in the Puchong area, namely, Marijuana Maju Sdn. Bhd. and Metreco Industries Sdn. Bhd. (Cheng, 2001) (Fig. 1) .
The cassiterites from the different areas were studied together with their associated heavy minerals. Initial observations were made using the hand lens, followed by a the binoculars, the petrological microscope and finally the EPMA. Under the EPMA, the minerals grains were Figure 1 . Location map of the Kuala Lumpur area. Total 100.0000 100.0000 100.0000 100.0000 100.0000 studied using the SE (secondary electron) image to confirm their morphology and then the BSE (backscattered electron) image to differentiate the different compositions of the grains. The initial elemental compositions of the different minerals present were investigated using EDS (energy dispersive spectrometry) and then their actual compositions obtained using WDS (wavelength dispersive spectrometry).
The chemical compositions of the cassiterite from ·the different localities were analyzed using the EPMA (Teh & Hutchinson, 1986) , including crystals showing strong pleochroism, and inclusions within the cassiterite grains.
X-ray mapping was also performed where necessary to better display areas with variations in composition.
RESULTS AND DISCUSSION
On the whole, the cassiterites in the Kuala Lumpur area average 68.0526 to 75.3848 wt% Sn ( 100.0000 100.0000 100.0000 100.0000 100.0000 100.0000 W contents, another (PS 413) has high Fe, Ti and As contents while the third has no significant contents of Fe, Ta, W, Ti or As.
The Setapak area has 2 generations of cassiterite, one (Pts) with 69.2089 wt% Sn containing higher Fe, Ta and In compared to the other generation (PS302) which contains 68.0526 wt% Sn.
The Pudu Ulu area appears to have only one generation of cassiterite with Sn contents of 73.5723 (PS 426) and 74.3704 wt% (pS 724) respectively even though sample PS 426 posted the highest In content (0.2401 wt%) in the area.
The Puchong area has two distinct generations of cassiterite with 75.3848 (PS M5) and 73.0738 wt% (PS 710) respectively. While one sample (PS M5) has distinctly higher Sn, the other (PS 710) has significantly higher Ti, Ta, W and Zr contents.
The Kampong Pandan area also showed cassiterite with the most intense reddish-brown pleochroism. EPMA analysis (Table 2 ) and X-ray mapping (Fig. 2) showed the intense reddish areas to be significantly higher in Sn, Fe, Ti and Nb contents compared to the light brown areas.
Inclusions were found in the cassiterite from Ulu Klang, Kampong Pandan, Pudu Ulu, and Puchong. Of the 4 areas bi smuth or bismuth-containing minerals were fo und in 3 areas , namely Ulu Klang, Kampong Pandan and Pudu Ulu areas (Fig. 3) . The cassi terites of Ulu Klang showed inclusions of native bismuth, bismuthinite (B 2 S 3 ) and the yet-to-berecorded mineral rooseveltite (BiAs0 4 ) (Fleischer, 1983) (Fig. 4) .
The cassiterites from Kampong Pandan which contained native bismuth inclusions besides the yet-to-berecorded wodgin ite (Ta, Nb, Sn, Mn, Fe) 16032 (Fleischer, 1983) (Fig. 5) .
Cassiterites fro m the Puchong showed inclusions of an alumin os ili cate min eral andalusite (AI 2 SiO s ) (Fig. 6 ) . enhancing our knowledge of he higher contents of Fe, Ti and Nb in highly pleochroic reddish-brown cassiterites, differentiating the different generations of cassiterite from their trace element contents as well as identifying their inclusions, in particular, native bismuth and the new minerals rooseveltite and wodginite. These information will be useful in particular, when the paragenesis of the ·various tin deposits are studied in greater detail.
CONCLUSIONS

